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intensified groundwater extraction, resulting in declining aquifer levels and deteriorating
water quality. In coastal regions, this phenomenon has exacerbated saltwater intrusion
into freshwater aquifers. This study aims to simulate groundwater flow dynamics in the
Qalgachi coastal aquifer and assess the extent of saline water intrusion from an adjacent
lake into the aquifer using a solute-transport model.

Methods: The groundwater flow system was quantitatively modeled using the
Groundwater Modeling System (GMS) software, while the MT3DMS (Mass Transport
3-Dimensional Multi-Species) numerical code was employed to simulate solute transport
and evaluate the migration of the saline water front. A solute transport model was
calibrated using chloride (CI") ion concentration data derived from 16 groundwater
samples collected across the study area.

Results: The transient flow model demonstrated robust performance during calibration
and validation, as evidenced by a strong correlation between simulated and observed
hydraulic head values, with a root-mean-square error (RMSE) of 1.14 m or less. This
confirms the model’s reliability for simulating groundwater flow and contaminant
transport. Hydraulic analysis revealed a negative water balance, indicating a sustained
depletion of aquifer storage.

Conclusions: The solute transport model highlights that excessive groundwater
abstraction has induced a cone of depression, triggering saline water intrusion from the
lake’s coastal interface into the aquifer. The encroachment of saline water extends up to
2.3 km inland. In several monitoring wells, electrical conductivity (EC) and chloride
concentrations have reached critical levels of' 9,700 uS/cm and 2389 mg/L, respectively,
confirming significant contamination due to saltwater intrusion. These findings
underscore the urgent need for sustainable groundwater management strategies to
mitigate further aquifer degradation.
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